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1-22997 1991), &#|£qFtj&>7 -Y 7;^ ffCVSV^KGrigerafc, J, 

Virol., 66:3749-3757, 1992), @?£t£^ gD (Crouch^, ]. Biol 

, Cbem. , 269 : 15808-15813 1994 ) „ fi$j£ V # ^ 7 7 1 7 ff ( LDL) H; ■/ ^ — CB 
ienpj H Biochemistry, 34:13059-13065, 1995), f 7 7, 11 7 j^^g^ (Jfahri 
^, Biochemistry, 32:5214-5221, 1993), cFt 7 r 7 7 7^Jft»^ C*C 
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(H iii , Sambrook^, Molecular Cloning: A Laboratory Manua 
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# MMX~& «3 # * o f?!) »i , SV^mj ^ ^ > -fr - (Di jkemai^ EMBO J . 
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/^+*--/7"n^£- £ - (Gorman^, Proc Natl, Acad Sci, USA, 79:6777 ; 13 
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, Cell, 41; 349, 1985;Proudfoot£ j: ctiftritelw, r Termf1 * nat " ion and 3 1end P 
rocessing of eukaryotic RWAj :Transcription and Spli cing(B.D, Harness £ 
CFD.M.Clover^). 1988; Proudfoot Trends Biochem, Sci.,14:105. 1989) 0 * 
-It & «@£?y Si , DNAjc J:i):J-K3it&*- 'J ^ 7^ K'vgjf? S it# *>mRNV>^ 
4* fBl^] 3 ^ * c / >k»jt r*~ Mt v ^f- ^ wisj ti sv40fc $ <?> 

^(Sarnbrook?-, % f^P 1 ^ 551011 °f cloned genes in cultured mammalianc 
ellsj , Molecular Clonlng:A Laboratory Manual, 1989) 0 

* *-^&8b$H5iH&«3*rt>»* GolhfrwjjjiOfSartbTOok, Nature, 2 
93:620, 198l£^}ja<7> - ^ ) 0 ^/Miyjj., ^'/v-fAKt-Bit/T^-bT 1 

* - Sffi * £tr 3 - r*E5l fltf>d-£te# ^ - KS5I^A £ „ * it $> it , 

&(Nevins f Ann, Rev, Biochem., 52:441, 1983;Green, Ann, Rev, Genet., 20: 
671, 1986;Pandgett^ Ann Rev, Biocbero 55:1119, 1986; Krai nerfe j; cFMani 
atis, fRNA splicingj , transcription and Splicing(B.D.Hames& £ y=D.M.Gl 

oerrl), 1988) 0 
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M» - - &u &U? 4 o «5UWfc ^ 7 V ^ > o £ & * 4 f*J li , v ^ ti 

& z 1 1- n ft £ » i ■> * fliaii^-ffli v * n ^ * * - «f?y a , fwrec 

Kaufman^, Mol, Cell, Biol., 2:94$ 1989) £ J; pHEBO(Shimizu^ Hoi, Cel 
1. Biol. ; 6:1074 : 1986) 4-£-fr 0 

& >) > * L t t ») a y $ < -f-n t ~ 3 k ^ -> a > Catco^. ^ a? nrfli-e* 

eLajWfla, ^ f - * $ - WfflS&CBHK), ^mt^^(COS)-, h flTSM&ffi 

( m L HepG2) , & x < <b %<r>imfa ztib^mfczrift 
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- is j: 7 << r j wmkKimmx. * 4, ^ ? - -ym 1 t^mi 7 t ^ 

i>Jfc»t, Invitrogen, Sa 

n Diego CA. USA( ["fctaxBacj ^ y jO^fc+y N S^^Tfi 1 & £ JtT '^* 0 -4x6 
W^ffiJi— HKt ift^iiat^ Sui^rs& j; tfSnrith Texas Agricultural 
Experiment Station Bulletin No, 1555, 1987< rTjfcHiS*. ^TSumersfc X ZfS 
ml thj ) k -j- ft t - fat ^iit'^o 



?y Sr A ± £ a >1 * > * M EffcSMi m m Ctranspl accent) f$£A^ ¥ - 

cFit#s<o n ssp a m± £ n&z t % nr $ u t & o 

T ^ 4 o rft^li, fll *. tf > ( C Ji ;i , y ^ K «J v Pi ft 3^ frATC^ 

ATIX^f t £ ^ H ^UiJt Ji ATT^ p, 32^* S Tit: BamHI? D _ - > 
mX'tZ : Luckowjs j:o £ Sum«ers ; Virology 17:31 ; 1969^^Ba<r> * fc ) 
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i§#, /775 Ffi 5 fc, >J ^ K 'J y »K 'J t >Hfc-> ^ ^ (Miners , A 
rm. Rev, Microbiol., 42:177, 1988), £ j; cFgig^ftr ^ tT v -'J >&t4(amp) 
£15^*3 i ^Escherichia colIu fettiMS? * h OH^ffi»£^<7>!ll^££^r 

j> 0 3. D f ft/ 7, /n^e- ? - fi % ao^^f^ xW#Vft' n j ■? - -fcf 



^(Friesenf^ [The Regulation of Baculovirus Gene Expression] , :7he fctol 
ecular Biology of Baculoviruses (Walter Doerflerrl) .1386; is X rjEPOfc^ 
£ 12783% # j; 155476*0 jj J: tfpW? y;t? Kfl> S&y-CVlak 

^ J, Gen Virol. ; 69:765 ; 1988)(- g££ij 0 

jvt. ? y ?M (m& if, rf* ^ d 17 f iv x # v ^ K »J > JUS^fo w jlfe^ K S 
£L#£<<^rbonell^ Gene 73:409, 1988) 0 &awaU m^MMf^ 

iiSsifflSau J: oTMSti* J: t ~e& <? , ^ IT^iSis J: tf&Sigwfc^Ug 

n <r>X\ ~ (Six. iaf, t^^?-7iti^ (Maeda 

Nature : 315:592, 1985) , t K # 7^ ij yftfli^ 7°-^ K <Lebaccj-Verheyden 



^, Mol, Cell, Biol.. 8:3129 ; 1988), t f IL-2(Snri th£> , Proc Natl, Acad 
Sci, USA : 82:8404, 1985), ^liyajima^, Gene : 58:273 1987) 

feitft }-^*3-tkrn->^--tf(Mardn^, DN\ 7:99, 1988) £^ K1"& 

H « £ & £ £SM*Mfe5| i± , S-fr, ATC^ & 2 K > W flu M & « 1 & v ^ T- A- 

* ^ & s ^ • j - ^ - ge?y * u w 1- * Slim fc? * H $ f & o 3r H « ^ , 



A^&fc^lfri&ii, S^ff-eM-e** (Suniriers&£eFSTith, flyft ; Smit 
h£> „ Ptol , Cell , Bi ol . : 3 : 2156 1983 ; £ £ tF Luckowfc J; ^Summers, gj, ft £ 

3ai5^uaft^*l*aiS^^l£^=!5c^*tff*Wllerp > , Bioessays, 4:91, 19 



/^aDHHi:.'^;^v>? (package) fflM^xii, ffi^W 

^■CjFBi* 1 %fc 5% iwpfl) : ft-^T, EH h 7 > x 7 * ^ M&^M 

? -f 7, £ in * #&#,i&g-e& o ^Wk^m & ti , m& *. ? ^ * <?> 

SUOTlS i/* i^ovtft £ jt* 0 £|| ? itfc *° 'J ^ K »J > ? > ^ * 
Mtfc^^^i4^^t-&ri«I'I^M (occlusion body) £«t£ 

iifcflimau, i^.»t^x<o >u**^ ^^s-wssiif 



t'^l") Cc^t/v-^A^'^-y^U: (Ansubel r Curren l Pro 

tocols in Microbiologyj r $g 2 ^16.8(Supp, 10) : 1990 ; Sumners^ £ Smith 
, K^lfK Miller^, srdJ) o 

, iS^tt^/^ fl;Uf, Aedes aegypti, Aulographa call form ca B 

onbyx mori. Drosophila melanogaster. Spoctoplera frugiperda. ^J^Tncho 
p lusia niCPCTfipg^W 89/04669% ;Carbonell^ 3, Vjrol., 56:153 ? 1985; 
Wright : Nature 321:718 : 1986;Smith^ Hoi. Cell, Biol. : 3:2156,1983;^ 
flEftUHFraser, ^, In Vitro Cell, Dev. Biol., 25:225, 1989£^ae) 
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m m& i &m aa^ m% m a , -> « * - ^ n * y >u * t & it * sf^^T 1 

) « 

fttffc&fc'^o ?D7^77f - FIPLC -. T7^f^ 

^ mm® tb 4 tv> ft* k j: * , f s a f# & „ s« k a , in t« u ^ 
*K«fcife*-$-*fc£t^ i imr«m|±ji>t (fluur* ****** 



S^^M-e** 0 fflffi7"D^^?^{i, fflfRNA** 
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^l^-^J:? ^^i^^ > N ##£1. 4 teg £ feT, 
-ftJSt^-ft^ >^°^^(CAP)« 5 ^-& (Raibaud^ Ann Rev, Genet. r 18:173 : 1984 

o fltLT, F - 7, Oac) (Change, Nature, 196:1056,1977 

£ =5: £ fflj £ L T, M) y f 7 ? > (trp)(Goeddel £> % Nuc Acids Res . : 8:^05 
7 p 1980;Yelverton^ Nuc Acids Res. f 9,:731 1981;^ gtff^ 

j: CFBtfflttttfiH* 036 77%^ j: tf«i2i 77%)<?> x ? ±&mwm&% 
<Pj -/a*- ^EyiJ g - ^--tf(g-1aotanase) (Ma) /d^- 
?f — ^ ( Wei s smarm, [The cloning of interferon and other mi stakes j ; Tnt 
erferon3 (Gressern) : 1981) „ £ £ r V * 7 r - > A P L 

(Snimatake^„ Nature : 292:128 : 1981) ££#75 (^^1^4 ,689, 406^0 7 

W7T-y«-/D^-?-^^c ^ie?y £ jg£ ^ Jt^s (*@#s¥ - 551, 
433-^) 0 fit if, tac 7*0 trpy d * - * - , £ J: tflacn y 

~U J: ^ fpffl MU-> lac^ p >'E5)J?>Sf:££'S£-r£'W 7*'? y Klrp-lac^p 
^-^^Tifc^ (Amann£>.. Gene, 25:167 1983;deBoer^ % Proc.Natl, Acad, S 



ci, USA, 80:21 1983) 0 * fflS^D*- * - li, fflfRNA^ *} s y - -fc 

.'^f'U77- -^T7 (W^ n ^ 9 - ^ / 7" D * - ? - & IZ 
, 1$-&l.fzz?'v£~?~%<D lfllT^A (Studier^ J, MoT. Biol. : 189:113 : 
1986;Tabor^, Proc Natl, Acad Sci, USA. 82:1074,1985) 0 Jp^.T, / W ^ 
•J 7K/D*-?-a|fc, * -r V i77-/-/D^-^i3i: C^E coli> 

^tt£7Q*~*~Sfi^JUijH;L, ttomtoKV tit, WM 

ilSW^Iiifit^^tiStlio E coli^^T, ■JtfV-Aft'fraMi; 

ine£ s Nature, 254:34 r 1975) 0 SDrjiju, SOgg^ij t E coll 16S rRMV> 3 ' 

(steitzf^ frenetic signals and nucleotide sequences in messenger RNA 
j ; Biological Regulation and Development: Gene Expression (R.F Goldberg 
er^) , 1979) 0 J: tfKft^&jtte^ tzftKli, II 

sK 1 /- AjfiS ££-$-4 (Sambrookt^ r E *P ress ' ion of t" 10 ™ 3 

d genes in Escherichia colij ; Molecular Cloning: A Laboratory Manual ; 19 

Di^^ti:, ^M^T^!l£ft#&<> /Q^^?^ia?y;i, N-*$<^l 

y^wai), $y^?%frbmm% n& * wn#^ &n ^219237^) 0 
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Il3-K£?J«5' it4 a gKtcis^T, £©fg^$Fii 

, 2oW7^*E?JO»'&!|(jt«ttt4o ^f^77-/^i 

y& <Nagai£>, Nature. 309:810. 1984) 0 gfc-£ ? y g f£ £ , lacZ (Jia 
fc, Gene ; 60:197 : 1987) , trpE(Allen^ J, Biotechnol . r 5.93 1987;Makoff 
fc, J, Gen Microbiol,, 135:11. 1989)., ji^OieyC^H^If &^!^324 647 

yftmto ^ d ^ -> > r m f - t - -tf ) «sPffi £#&t £ tr * * > 1 1 <> u 

llerfc, BioAechnology 7:698, 1989) 0 

336,33%) 0 ^r^fr^yjfjyy^ fflfl&a^<9 ? >" ^ ? £ 

f££ fulfil £^&g*7k#jT 3 /&£^W-f£> ■^■^^^'f- K-fio ^> 

, -> Y J Y k k ooHfl *c 3 - K 3 *i* , -f > tf K 

^ (cqpA) (Masui^ ; Experimental Manipulation of Gene Expression. 1983; 
Ghrayeb £ „ EMBQ J . : 3: 2437 r 1984) , £ £ tF E. coli 7 n> ft *) ?. j 7 ? ~ •*? 
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'yf-T'^WM (phoA) (Oka£>^ Proc Natl, Acad, Sci, USA ; 82:7212,1985) 

, a^wBacinus^i$« a -r ^ tfjfcfs^wv ^t-'H^U^ B . swbtili 
s s^ £ ^ ? > £ SC * &tt4 U ^ ^ ^> it?&£ ( P&lvafc , Proc Natl, Ac 
ad, Sci, USA, 79:5582. 1382;Rffl#HF ft HAS 244 042#) 0 

it !i, DMAtc 3 — KS*lfc#»J^:/* KU^IR^itff^mRNA^^s:^^ 

is<tcJ i c¥^»ae?!jS"S-«-f-&±ie«5'(i, &«flt*w+fceiisft 
naaiafeti, turn*, t ^m±*^^^^^it#^^# 

fci-gfc& Suites n'-g^n-fat^e^* *-(JU fc±K#-f-*^ 9-<Pjn 
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™^&m<oW^m$iitt&&£frm'<? Bacillus^^^/* 
& * *l 4 ( Rlcfflfflfr & H £12/ o ? * - li t , ■> *9 T U 

¥?M® £ ft? zmntmm-* (Davies^ Am, Rev 
, Microbiol . , 32:469 : 1978) 9 MK^- A - tt * * ^fv7, M' / h 7 

^KteJSI^ * * - li , »#, ±l£<o t a •? k 7" V 3 y ^ uiij* S It £ #\ & h ^ 

nag a&as ^ $ $ - + k mjt * so'*» ^ f it so'*» aw ~ * ~ * * <> 

J^T<^aiSHonTlliaS*T.T^4 : B, subtil is (Pal va^, Pro 
c Natl. Acad Sci, USA. 79:5582. 1982;^H#§£ £^036 259-*& ^ cF£06 
3 953-E^ ; PCT a ^ ^WO 84/04 541-^ ) : E col i (Shiratake , Nature, 292 : 128. 1 
981;Arann^ Gene. 40:183. 1985;Studier^ 3. Mol. Biol.,189;lB 1986; 
m.'mm^&f^036 776-^. £=136 829^£; j; 0^*136 907^0, Streptococcus cr 
emoris(Pos*ell ^ s Appl. Environ, Microbiol.. 54:655. 1988) ; Streptococcus 
HvIdans(Powell Appl. Environ. Microbiol,. 54:65 

5 : 1988) ; & j: ^Streptomyces lividansG|tgj!j^£-4 % 745, 056#) o 



id? , Masson £ , FB1S Microbiol . Lett . , 60 : 273, 1989 ; Pal va f> , Proc . Natl .Acad . S 
d. USA, 79: 5582, 1982 ;R(tfflfi|S|js036 25%£j; 0^*063 95^. ;PCT£|§ 
84/04541^- [Bad llus] ,Mi 1 ler £> , Proc. Natl .Acad. Sci .USA , 8: 856. 1988; Wang 
£ % J. Bacteriol., 172: 949 , 1990 [Campylobacter], Cohen £ % Proc. Natl .Acad. Sci 
. USA , 69: 2110, 1973 ;Dawerfc, Nuc.Acids Res., 16: 6127 , 1988 ;Kushner, Genetic E 
ngineering: Proceedings of the International Symposium on Genetic Enginee 
ring« rColElMt^ /v ^ X £> Escherichia co1i<D$f^&.^&£;frj& 
j (H.W.Boyer£> & £FS.Nicosia|i) t 1978;Mandel % % 3 .Mol .Biol . ,53:159,1970; 
Taketo, Biochim.Biophys .Acta, 949: 318, 1988 [Escherichia] ,Chassy£>, FB1S Hie 
robiol . Lett. ,44 : 173 , 1987 [Lactobaci 1 lus] , Fiedler p, , Anal . Bl ochem, 170 : 38 , 1 
988 [Pseudomonas] , Augusti n £ ^ FEMS Microbiol . Lett . , 66 : 203, 1990 [Staphy loco 
ecus] ,Barany , 3 .Bacterid . , 144:696, 1980;Harlander, Streptococcal Geneti 
es« [jLUt h n # k - -> s y u j: & Streptococcus lactis^ ^i£&J (3 . Fer 
retti J3 j; c^R . Curti ss ing ) , 1987 ; Perry £> ^ Infec . Imraun , , 32 : 1295 , 1981 ; Fowe 
11 Appl.Environ.hHerobiol.54:655,1988;Somkuti^, Proc. 4th Eur. Cong. Bi 
otechnol ogy, 1 : 412 , 1987 [Streptococcus] £ ) 0 

M&SiRiifc* S«#U&Sl-Ca6>*o »*yD*~*-li* gfcRNMfi; 

*° v ^Bsmtz < ttata boxj j: cfie^ii s&sfffi £ its 0 ttz, mm 
iiui, it, ^itae^ijset**, puss*.* (» 



>m km m m cadh) , miw & i ^ 2S4 w+t ^ ^ / ? - -tf , r * ^ * *\ 

GAP* fctfGAFDH), ^^v^t— -fc\ * X* 7? -tr, 3-*x*r«;-t 

»j > s a * - -eij <t cf t* a* tr y g * t- - -t* CPytcxatH & m% 329 20 ^t t ft 

^§#0 & OVanohara;^ Proc. Natl. Acad. Sci .USA, 80:1, 1983) 0 

i»J: t ? Kyn^e-^-«eiUii, GAP^r^t«U&^LfcA 

DHp In EFO tf s ^ £ ft i> 0£ fjH- 876, 197-<§- £ J: ^ 4, 880,734^- ) c % <t> U W 
My)-; K7*n*-*-««lUli, GAP* fcliPyKfc ^MMte^i*^ 
tiHfrfEffiJtt* ft -ft t fc«H2, GAL10 * \t FHOSjj fe^ <7> f ji fr^WS B5 

RNA* '? 7 - -tf fcft-& U 19 3 ** te*J ^it-& 0 i © J: t 4 7*n * 

~£~fl>0Hctt, i*)*3tt, Coben^^ Proc. Nat 1 .Acad. Sci .USA, 77: 1078, 1980; H 
eni koff e, % Nature , 283: 835 , 1981 ; Hoi 1 enberg^ H Cur r .Topi cs Hi crobi ol . Iranun 
ol . , 96: 119 , 1981 ; Hoi 1 enberg^ , Plasmlds of Medi cal , Envl ronmental and Ccran 
ercial Importance (K.N.Timriris^ X tM. Puhler^ ) , 1979 r r^# Saccnarcm y ces 
areWslae^ istt & fflffit4tft^^ tatnCSfe^wlSaj ;Merxerau-Puigalonfc , 
Cene , 11 : 163, 1980; Panthi er % ^ Cur r . Genet . , 2 : 109 , 1980?^ if & 0 

/fi^yt^il, ijtttATCHtt^ K>K J: *} 3- K*jt* 0 SfS-f-inx, N- 



, fa b c?^m®mm<oim®i: * . «*, ft hots tut 

si , H^&fcTw 5 '^a k t , ft t^m L»4 e r^T?; fl&g£?y w 
tii, £ <o J: *f*L<HU j-tf+^fcttSi* 

02406% 0 

y tr f. d <t? i/i f *i j&vcftjtf s « o v - ? - w >t a iin , ana&a* ^ o * 

<£><, 

£012 87^-;a$&pa«62,096,(»&&)^j:o5AH^g^ <*1# gf^4, 588,68 
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%mm$m 545, & x , 870 , oos-t ; m h 324274^ > 0 » n & 

r-^ift* (01*. tf, PCT£:l^WD69/02463^^#as) 0 

UiWl fctiifflffifc ^«H±^Jetc|f & Lf#£^&n^ U S > h MUX 

{SjtCSi, YITp24<Botstein^ Gene, 8: 17-24,1979), pO/KBrake^ % Proc.Natl.A 
cad . Sen .USA, 81: 4642-4646 , 1984) , £ X ^YRpl7(5ti nchconte & „ 3 .Mol . Bi ol . , 15 

8:157,1982)^if^*U- i0 Sfcfc, k/'J 3>fJ, A t tz ii& 3 S^T"^ X 



JSL *j *i £ COrMfeawer ^ „ Methods i n Enzymol . , 101 : 228-24 5 , 1983) 0 |@ £ a ^ £ 
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» , iJ^^^MUffiM^ ^ * K« ^ k f*S * £ J* 

L #-&C Rl * ne %, Proc. Natl. Acad. Sci. USA, 80:6750, 1983) 0 £ ^ - H 3 ft £ 

£?tC, "iI^~A-£-^WU#&<> M^^U, ADE2 % HIS4, TRP1 

'^T, ^ 41 « ^ ij ~? 4 -y y & £ WGOBiz *ti" A it 14 £ft tt 

£T^Mf££WT&M£»$L#&<> ffljttf, aiPlpff fen £ *) , 
fcTT J* S6 3 4 (Buttfc , Microbiol . Rev. , 51: 351, 1987) 0 

±ffitt^»-5^<r*K#fH£»"<^^-UX*i^*o #HI£»^ 
* * - a , 1S<0 J: ? U , k zf V 3 > T# & £ ft & #\ £ liMW^ * 

h^h\L WTWlf ;Cand i ,{la albicans(Kurtz£>., Mol .Cell .Biol . ,6:142,1986 
), Candida maltose (Kunzef, ^ D.Basic Microbiol . , 25: 141, 1985), Hansenula pol 
ymorpnaCGleeson^ J. Gen. Mi c robl ol . ,132: 3459, 1986; Roggenkamp£> Mol.Gen. 
Genet., 202: 302, 1986), Kluyveromyces fragills(Das% % J .Bacteriol . ,158:1165 
,1984), Kluyveromyces lactisCDe Louvencourt^ J . Bacterid . ,154:737. 1983 
; Van den Berg^ BioAechnology,8:135 f 1990) ,Pichia guillerimondil(Kunze 
fc, D.Basic Microbiol., 25:141, 1985), Pichia pastoris(Cregg^ Mol.Cell.Bi 
ol., 



5:3376,1985;^ g^f If 837,148-S§. £ £ > .^4,929,555^ ), Saccharomyces cer 
evisiae(Hinnen^ Proc.Natl .Acad. Sen . USA, 75: 1929 ; 1978;Ito£^ J.Bacterio 
1 . ,153: 163,1983) , Schizosaccharomyces pombe(Beach£ £ & Nurse, Nature, 300:7 
06,1981) £ £ ^Yarravia li|X)lytica<Davidow> , Curr.Cenet. , 10: 39,1985 ;Ca1l 
larding , Curr. Genet. ,10:49, 1985)ja uHf & £ jtfc 0 

(^R*i\ Kurtzf,, Hoi. Cell. Biol., 6:142,1986;Kunze^ J.Basic Mi 
crobi ol . , 25 : 141 : 1985 [Candida] ,G1 eeson % ^ 3 . Gen .Mi crobl ol . , 132 : 34 59 , 1986 
;Roggenkamp£>, Mol .Gen. Genet. ,202:302, 1986[Hansenula] ,Das£>^ J.Bacterio 
1., 158: 1165, 1984; De Louvencourt^ H J.Bacteriol . ,154: 7 37, 1983; Van den Ber 
g£> , Bio/Technology , 8: 135 , 1990[K1 uyveromyces] , Cregg^ , Mol . Cel 1 . Biol . , 5 : 
3376,1985 ;Kunze%, D.Basic Microbiol. ,25:141,1985 #4,837,14&t 
$ j; ^ 4 , 929 , 555f - [Pi chi a] , Hi men £ , Proc . Natl .Acad . Sci . USA, 75 : 1929 , 197 
8;Ito£> % 3 . Bacteri ol . , 153 : 163 , 1983 [Saccharcmyces ] , Beach & £ course, Natur 
e, 300: 706 , 1981 [Schizosaccharomyces] , £ £ {jDavi dowfc „ Curr .Genet , , 10 : 39 , 1 
965; Gail larding , Curr.Genet. f 10:49,1985[Yarravia]) o 

[glAa, S.cerevisiae«ADE2%^#^^gg t -^||^^ :y f Ylpex-PDI£ ^ A 

t*fc*t><?>u&&* -t-jh vM%mmm^& ^) > if ^gal/cyc/ d * 

H IBa , S. cerevisiaeo LYS2jfcft# Jtfe^ g t~ 0lAc L£l^3 Cgs$L% * v V 

t if At a © offi&^ % -t ? h ij ra H-eA -i> * 

l^lQi, -|&3i*-fc? I* Hi? a. £ ;Ji£S.cerevisiae TRX2^? - KIB5iJ4^trl-YS2 

S IDa , YEpsecl© -> ^ + $r^T*> 7Wi t 

■t 7 fCJIA? fcj-S.cerevisiae TRX2^ - Kgg ? y LYSz^&^rt ± y f, © 
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(T^* ju) fc'W ^ V ^ x Lfc"n'X2jte^- is i: cfy-e2 713 y ? 7, * K«ft 

jtfc^ CTFX2), S^TRXZfg^^C: :TRX2)^ J: tfYEpsecl^ ? d - L fcHCV-E 
M 4 li , l gi»£ * <o r 7 * - r 4- fflfc E2 7i s < 10 ^ 9/ K -y f K 

AbOEs-i), HsLmmfr h m mmm t * hcv-eie2*- #f * > ^ > ^ - Eiit cls 

59)(Choo^ , Proc . Nat 1 . Acad . Sci . USA , 91 : 1294-1298 ,1994) £ X &=W>fflE2,i S 
#^^iI#|£g!TiAbs(291A2,5E5-H7,6Al)CRosa<i > , Proc. Natl .Acad. Sci .USA ,93:1 
759-1763,1996)^ A , /G ^ 
^ 5 ii , « I fzWm& X CFCHQjM&fc J:i?mL fcf| & 3S ©HCV-E2 ? > 

ttfflLfc*MaJ:0 f 7 , ''?*3 FCc^TilfeW^t^t^o |g|lA-lD 
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SI 











A^7V» lct,2J-U2 «mJ-V trpt-1 ktxijl-ij 




WjOj-PB 1 


MATa hu2. 1-112 w«WJ <rp^J?9 frw^-j/ 
<*fc2W antl-m tes? :TR.Pi:_PD5 


Y[pc.xl-PD!& 




mTakitJJ-!i2 vn>3-S2 tt-pi-2ft9haJ~al 


&L 


SiiO-UT 


mTn ku2. i-H2 nrpj-h trpi-2H9h;.tS-At 
/ ? f£:TRPI-:ye* 


YlpcXi 


S PA J 


hu2,^ll2 nraJ~J2 irpt -2W ftxJ- -\1 
/jtf^TRPl.iPD! 


YIpoil-PDiA 
|/wJ::TRP!> 


SljO-PB! 


MATai<!M2.}-Il2 arai-52 trpl-2RQkis$.Al 
f)B2::TRPi-;PD! 


Yftxi.\!-p - brB 

f/KfJ.:TRP!> 


S15C-PA2 


AM?Vj teid.i-U2 uraS-y} frp{-2XV f>;xi-Al 
iKfi!2::H!SS::POI 


Yip*\2-POJA 




Miir<} tw2J-U2 urti.Ui2 irph2S9 hiti-Ai 
^::TRPIl:TRX2 


Yjpesi-ntxz 


Sl5C*sX2l 


*« ^ h»U~H2 araJ-M w!-2$9 fi.'JJ-JJ 
fl'.TJ::TRPI"jTRX2 


Y1pesl-sTRX2 
r^::TSPJ> 




&tr2::TRP 1 ,.TRX2 mW::HTS 3..PDI 


V!ka1-TRX2 (.W: TRP Ei 
Ylpcx2-PD!A{^:H!SJ3i 




pUOSycx 
pUCSS-Us 

YtpLvT 

YIpAH 


p(JCl8Noi©NoU^fS:(C^D-">ftL^].238bp©YEpsecl 
plOOEcoRI-HUd [ i i gffiO] . 31 8bp WS2 PCR7 ">^*^ > h 
pUC8*DEcoR[-PstlSSe©l.059bD<DABE2 PCR7 5^> h 
pl)C8-LysffiBginSp&Kfe^TRPJ©854bp©Bi.'m PCR^ □ — > 
pUCS-Ade©BgI [ f&£C£lT*aiS30S31bp0BaiiH[ PCR^ P-> 



E.coli^HB101(FhsdS20 recA13 ara-U proA2 lacYl galK2 rpsL20 xyl-5 me 
tl-1 supE44)£/vx = KcptffiflLc, E.oolijiS&w^^lS^jsJ:^^ 
^■/7a^ KWjt-tff^r ^ Sambrook£> N Molecular Cloning: A laboratory Manual, 
2nd Editi on, Cold Spring Harbor Laboratory, Cold Spring Harbor, New York, US 
A, 1989*- X « f£i^ X n K , IMUo 
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£tt M^*tt! (Difco Laboraton es , Detroi t ,MI , USA) ^ 4fc|i2%^JU^^^CYP 

£ tf 5t £^ ^ * , S . cerevi si aeft £ 30^ ^Jg » S * 4 o 

Nevv England Biolabs(Hitcrrin,UK)3; ^ ^Boehringer Mannheim C™bH(Mannheim,G 
eriMny)^^A^ ZH&o ftfcwDNA? ? ^ > h «PCRHf*t , -Sift* ') :f* ? 
k^-^ Ktr^ffl LTPerkin Elmer Thermal CyclerCfctorvval^CT, USA) tlf n o DNA 
g^Jf^^ Applied Biosystems(NorrValk,CT,USA)^f^373 DNA Sequencer^ ^ 
^ L Tfr n 0 ^^#DNA^ URN^-flM^ WSfc&o T In ffi + & (Sherman^ , Co 
Id Spring Harbor Laboratory, Cold Spring Harbor, Nevv York, USA ,198 3) 0 -ft^D 
NAjf^fit^T, Sambrook^ R±fc J: 4 5}ft» J: t UfH • S.cenevisiaeft* 
LKlj*(Rothstein,DNft Clom*ngCGlover,D.M.rI) ,^11^,^5-66M ,IRL Press, 19 

« ro«S,cerevisiae<7>^.f$:3tii;^g|, LYS2& j; tfADE2^.0||# * ? h 
£f£AT£K£>, Io«^t^ Vt-mm-f&o iM'/vA? KYIpLyT f 

1\ 5 KP^«EcoRIf^imndin^i£i<7>^tcl,318bp(r>S.cerev 

isiae LYS2^f S ^£ EcoRI-Hindlll PCR 7 v^.^M'^Q-~>'^1-<b 
i^iia^l^, f#^Jt*77A5 KpUC8-Lys ( £ i ) LYS2|^i| ft Eft 
<b ft W <?> Bglll^-E £ ^ U Cft!'/77^ K YRpl7<^TRPl£fc ^ <?> PCRj^g t * 
J: «3 f# ft 5. cerevisiae^jj? -7 - # -TRPl^ ^ a - - > ^ £ fg£ t£ 0 5 
t- EcoRI^fcjs x CF3'^SgU PstI ^Ei-#S(li-'& PCRg-CJili L fcS.cerevisiae 

M2j|K^^l,059bp^)XbaI 7 7^//F ^pUCS^EcoRI-Pstlg^^^ Xfi - 
i J: t) , »/7 5 KYIpAH (gi) fr^f *><> S'^KfiiJIS^EBamHI 
-SpeI-Notl£ j; yG'^K BamHIgEE^^i-^ PCRg^ J: ^ S.cerevisiae-£j|? 
^-*-HTS3fr HIS3 BamHI^ra^^^pUCS^de^^-^Bglll^E 



RS fy 7, = KYEpsecl ( 7?PCR^^NotI«l f 238bp7^^- ? « y y (Baldari^ EMBO 
J., 6: 229-234, 1987 ;Caleottl%, ^g^g* 5,432,062^ 1995^ 7 ft llg )£pU 
ClSNot^ ^ ^ - (Berrero^ , J .Bacterid . , 172 : 6557-6567 ,1990) n ? n - ~ y ^ 
tiittiD lltS <, S.cerevisiae PDI£ 3 - Kt& (LaMantlafc % Pro 
c.Natl. Acad. Sci .USA f 88:^M53-^57 f 1991)^pUCyex^^ -fc y h ^<DftX£ , & 
QSyex^SacI-Pstl^&^SacI-PstlPCR? ? ? * y V % $ v ~ ~> ?t & d t\z 

Sallg£-j£ HttJfll - & PQtyt Cli), S.cerwisiaeTRX2 3 - (Muller, J . Biol . 
Che™ . , 266 : 9194-9202 , 1991) £ jgijg t , L T pUOByex© Sacl-Sal I=|S£ d ? d - 
yit-f&o * Q - <7>sTR>0^ v 3 y fi , SacI^TCPCR^ 7 >f ^ - £-SacI-^TG PC 
R7vJv~k1gmiX, pUQ8yex<7? ^ ,>i-x 7'^ R§B?J t' frt *>7V- i ft 

3 K > OAC)^ ^TRX2^ - Kgd?y t , -£ G0PCR7 7 7 j* >- N £F*JC18y 

ex«5maI-SalIg[^ft o-^^^t^iHa PCR? d - y IZt^X 

, pUC18yex7y7, 5 ^ D - ~ > ^ftKEJl £&j£T&o 

PDI^* * h ^frpUaSyex^Notl-Xbal? 7 7j*yh£7<?x$ RYIpAH 
f^ll <7>NotVSpeI^Eu^ALT^^ ? -YIpex2-PDI («lAg|) M 

ft©** 3$ to XbaI^^YIpex2-PDIr^S150-2B^.^g^^T^ iHU^ ffcS 
150-PA2oADE2^^^jtte^^^«POI^||^ ^ -y f<OS^&<^ 5 £ IT* (ft 1 ) 

YIpLyT<7?Not1^E-,<oyex-PDI NotI D-i^^UJ: D ( ftl 
) % LYS2^£ ( ^£j 2 ^ggK tT , ESIrI £ U PDI&gi* ^ 7 V fr-£j>-0© 7* 
K# s £C&o KYIpexl-PDIA (|glB> tf, YIpex2-PDl£ § 

£'Hi-&tiK ~f 7 a? K © YIpexl-PDIB ^> yex-PDI^ x £ , £ at ft # K & 6 * 

YIpexl-PDWBf- j: h S.cenevi siae^ Spelfjjij Eft&A * -t 7 h * ft ffl 

LTfri, ^5150-PAl f^i] (J, yex-PDIA,K~y 3 ytfsf^aa*^ 
« A*, ^W303-PB1^ J; CF&150-PB1 f ^ 1 ) { j , yex-PDIB^^^^ ^fc ± £ & 9 
7*7 7 5 KYIpexl-TRX2j3 X 0=YIpexl-sTRX2 (iglCjs J; O^l' , pUC18yexoNo 
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* a - y-ffcT* C t (; i t) tfttSe S.cerevisiae^&^#«£)£u^ L ' * * 
D - y\t 7 v y V<on i ii , YIpex-FDIA£ |h] £ c j£&&£SI5Q-X2:i£ 
i^SX21-PA2^, SpeI^^YIpexl-TRX2 t -^S150-2B^ j; &150-PA2CS 11 fr^ 

V-E2 7 ls .x^D-y**W^K *mi £ ^ , YEpsecl-E2 7 x s y ? * * K 

m^M^\ PDIi- (^J) (S150-PA1, gl) t^Ja 

WW CYPO) I j»iim<GalYP)& ft T^flSSfi $ *fc 3 * h * wRNA 
4- 2. 2M* ft, A 7 ,1 f t K-l.2% 7#n-Xf A>± U -l-Dt*D-X|| 

»f * s5* f o ^ £&£t£ o roi^^Aft© y - if y £#f t - TOft^y a - y * 

^iHvTt (H2AJ 0 L fc^-y h «o*|6g is J: Em&&2Bfeii£u 

<0 SJ.gr {i , A(S150-PA1)^ ft j: t) tf t * BCS150-PB1, W303-PB1)^ ft <r>fll H ^ £ # 
^"-r*m&^#^ffi^-<t^|?^^^, ^LTa*2u^&tfCSl50-PA2)t, & 

Ga1YP-ejf3a^-frjtly52: :TKX2js £ a^^sTRX^a^ft^YEpsecKY-E^, 5 ) 
^ a - y ft L £HCV-E2 7 x s cDNAolte^ frtf J: ft , £ *L £ <7}ft K & if & if y 
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FPIj3 X tfTPX2<o , cerevisiaex*HCV-E2 7 x 5 <ptf t) g& £Mf h 



KU T 7 4 (TSES*#JSU c r^S-LaenroUC 

Laeranli , Nature, 227: 680-685, 1970) t J:* W J: l LBS®@i6< 2 % SOS ,10 
%^ntD-i, 200rtt DTT\ 62.5nM Tris-HCl, pH6.8)^SDS-*° ii y ^ ij n^r 
~ K m (5DS-PAGE) iz X h £ *f t , — Fnt)V0-7^ CNi trotri nd , MSI 
,Westborough,m,USA)aavbin^ , Proc.Natl .Acad.Sci .USA, 76:4350-1354, 1979) 
i^to PBS , 3%^a^i:^0.1%Triton^^tf^irffi^ril^-Y y 
T*o ^,^|S^(3E5-l>t-^^^-frK:Ha/-E2 713 ? ft^lt^t: N-rU^f 

T£ * / ^ P - f- n^ftC"* 1 *), r o<7>p_#|£&m^b(291A2£> X £F5E5-H7)£ J; tfH 
eLa$gj&(L559)^6Pn&#?i^ |_.*HCV-ElE2fc#T&* v -iftjli^ (Choof^ 
Proc.Natl .Acad.Sci . USA , 91 : 1294-1298 , 1994 ; Rosa P, , Proc.Natl .Acad. Sen .USA, 
93: 1759-1763, 1996) £ j ^ y ^ D 7 r 4 > i^Uttffit* o fi//D y f- fcflfi » 
fL^ISftK i: '9 S (ECL,Aroersharn, Arlington Heights, I L, USA) 0 

IICV-E2 7 1S ^, (Galanthus nivalis- y if a — X V 9 ^ > (GNL 

) ! ffi ffl t fz 4f Sfe IT P£GNL; i CNA r ^, „ Vector Laboratori es Inc. , Burl i ngam 
e,CA,USA)^^^T-oT 7 j^f i'-?Dvf>777'' - iz X if mW&*tofr t> 
f nUt & o 4Wb# ? PBS t - j; t 9 if ^HL L-, °- 9H NaCl <r> PBSjgffc & 1 

fcSfc, IM a-y; ,i-D^ y y v K\ 0.9M NaCI<7>PBS^ t £ m ^ £ 

ry^CBio-Rad DC Protein Assay, Bio-Rad, Hercules, CA, USA) ^fg^j L ^ 

IICV-E2 713 ^^^T*lys2::TRX2, lys2::PDI, lys2: :TRX2-ade2: :PDI^* 

ft 
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&m?y->*i , n<vm#*tiz, - * a & sgi-wzch 3)&t> & ^ & & 
* 

tffiSf * 0 * < r 3 > h D - !l t I X , *W.T-4jjffl|&fr E2^ y/^Jt<o*ff 

^ M'^ui ^s&j^maiT^ (05) o 

0 5C^f j:^:, CH0*&|ftHCV-E2$r y ,t^| <E2 CHO CNL) t 7* W > * a '< 
- f- L^MOLT-^&ji, &&Lfc»#f&mE*;'^*fC<!M=26.24<E2g£aPDI CNL 
) ;M=5. 32<E2g^™< GNL)) £ ^ W y * ^ ^ - \. l fcM0LT-4fflBa t Jt« L t £ 
, ^ i is ^ gftfcS ^1=133. 78) ^yi, L^L «Lf^a^mE2^y 
.'^It/k-^faA^M, ^M0LT-^^<O^ft^^^* U\ ^ tt~C t E2^ y 

^LT-^^«^^*^1<7>E2^ wt* * !t<7>f§&U <fc 
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) ti, M0LT-^aat^^L#=5r^0tosa^, Proc.Hatl . Acad. Sd. USA, 93: 1759-17 

^^liffi t J: (?/ iz &m&<D^m ?y 
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